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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



^nal application No. 
PCT/JPOO/04517 



I. Basis of the report 



1 . With regard to the elements of the international applicE 
the international application as originally filed 
I I the description: 

pages 



, filed with the demand 



. filed with the letter of 



I I the claims; 
pages 



pages 
pages 



. as amended (together with any statement under Article 19 
, filed with the demand 



.filed with the letter of , 



□ thed 



, filed with the demand 



. filed with the letter of . 



I I the sequence listing part of the description: 



pages 
pages 



_ , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available 
the international application was filed, unless oiherw ise indicated under this item. 
These elements were available or furnished to this Authorit\ in the following language 



furnished to this Authority in the language in which 
which is: 



I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 



3. With regard to any nucleotide and/or amino acid sequence disclosed 
preliminary examination was carried out on the basis of the sequence listing: 



I the international application, the international 



I I contained in the international application ii 
filed together with the international applica 
I I furnished subsequently to this Authority i 



ritten form. 

n in computer readable form, 
itien form. 



I I furnished subsequently to this Authority in computer readable form. 
I I The statement that the subsequently furtiished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 



The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims. Nos. _ 



I I the drawings, sheets/fig 

I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
■ ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. 16 
and 70.17). 

* Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



YES 
NO 
YES 



Citations and exph 
Document 1 



Document 2: 



Y. Suzuki et al, "Construction and 
characterization of a full-length enriched 
and a 5 ' -end-enriched cDNA library", Gene, 
1997, Vol. 200, pp. 149-155 
X. Lu et al., "Construction and quality of 
cDNA libraries prepared from cytoplasmic RNA 
not enriched in poly (A) + RNA", Gene, 1988, 
Vol. 71, No. 1, pp. 157-164 



Claims 1-7 

The inventions set forth in Claims 1-7 do not 
involve an inventive step in the light of Document 1 and 
Document 2. 

Document 1 discloses a process for constructing a 
cDNA library enriched with 5' ends, wherein a polyA RNA 
sample is treated with an alkaline phosphatase to remove 
the 5 '-terminal phosphate groups included in said RNA from 
non-full-length mRNA having said phosphate groups and 
treated with an acid poyrophosphatase to convert 5'- 
terminal CAP structures included in said RNA to phosphate 
groups in full-length mRNA having said CAP structures, and 
then the RNA sample is treated with RNA ligase to bind 
synthetic oligo-RNA (oligo-cap linker) to the 5' end of 
the mRNA wherein 5 '-terminal CAP structures included in 
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said RNA sample have been converted into phosphate groups, 
with polyA RNA being selected from the treated RNA sample, 
followed by reverse transcription with the selected polyA 
RNA as a template and the synthetic oligo-RNA used in the 
preceding step, or a partial complementary oligonucleotide 
thereof and an oligo-dT adapter as a primer. It also 
mentions the use of bacterial alkaline phosphatase (BAP) 
as the alkaline phosphatase and tobacco acid 
pyrophosphatase (TAP) as the acid pyrophosphatase 
(Document 1, p. 150, 2. Materials and methods). 

Document 2 discloses the use of total mRNA, without 
purification, as the starting material for constructing a 
cDNA library, and claims that this prevents degradation by 
RNase because there is a lot of competitive inhibition due 
to the large quantity of non-polyA RNA, and it is thus 
'possible to construct a library including a high 
percentage of full-length cDNA (Document 2, p. 164, left 
column, lines 12-16) . 

Increasing the proportion of full-length cDNA in 
Document 1 is an obvious problem; therefore, a person 
skilled in the art could easily deduce using total DNA 
disclosed in Document 2 as the material in Document 1. 

Determination of the optimum pH for the enzyme 
reactions is usual practice within the art; therefore, 
determination of the optimum pH for TAP treatment, 
considering the efficiency of the reaction, is within the 
ordinary competence of a person skilled in the art. 

Moreover, once a cDNA library has been obtained, 
investigation of positions in the genome to specify 
starting points for transcription in the genome is common 
practice within the art; therefore, once a cDNA library 
has been constructed as described above, determination of 
nucleotide sequences of cDNA included in the cDNA library, 
comparison of said sequences with the nucleotide sequences 
of corresponding genome DNA and specification of 
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transcription starting points in the genome so as to 
isolate upstream genome DNA fragments are options 
available to a person skilled in the art. 

Therefore, the inventions set forth in Claims 1-7 

could be deduced easily by a person skilled in the art 
from disclosures in Documents 1 and 2. 
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:SUZUKI, Y. et al. Construction and characterization of a full 
length-enriched and a 5' -end-enriched cDNA library. 
Gene, 1997, Vol. 200, pp. 149-156. 
?iffi:Xi^2 :LU,X. et al. Construction and quality of cDNA libraries prepared 
from cytoplasmic RNA not enriched in poly (A) '''RNA) 
Gene. 1988, Vol. 71, No. 1. pp. 157-164. 
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AP^ii^y :/^S{C'^^$tLfcimRNA(7)5' *iiS{^-a^^:^y ::i^RNA WJ =i^^ 

-ry-fvyti-) ^m.^<DRnAm\t^h^-') ARnA^mUi.. %<d 

Xg(C:}oVNT^ffiLfc^^;^-y =?^RNAt b< \t^(D-mz.^^mfi^') ^^^^ 
^VRV^ird ^~dTr^-:f^-^yy-(-v-t LT. MiRLfc4^y ARNA^ilMf^ 
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ffl:StS^lp. 150, 2. Materials and Methods) 
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^fh^(D^m<'tzib. c DNA^i^^id^tf^-r ^'^ y -<75i^^;J»5pTtgi7^e?) 

mn^M.^flX\^^^ (51ffl:SC^2p. 164. fe1i^l2~16ff) 
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Concise Explanation of the Japanese Reference 

Suzuki, Y. andSugano, S. "PGR: c) Oligo-capping method" in (Eds.) 
Inoue, J. and Senba, K. "cDNA Cloning", The Protocol Series, 
Experimental Medicine (Additional Volume), pp. 46-51: 

The authors have developed a novel method for selectively- 
cloning cDNA corresponding to mRNA intact at the 5' -end by 
conjugating a synthetic oligonucleotide to the 5' -end of mRNA. 

Eukaryotic mRNA has a peculiar structure called the cap 
structure at its 5' end. The oligo-capping method is to 
specifically replace the cap structure of mRNA with an 
oligoribonucleotide . This method comprises three steps of 
enzyme reactions, i.e. dephosphorylation of 5' -truncated mRNA 
with bacterial alkaline phosphatase (BAP), decapping of 
5' -intact mRNA with tobacco acid pyrophosphatase (TAP) and RNA 
ligation with RNA ligase. The RNA thus prepared can be used 
for cDNA synthesis by RT-PCR. 

(Protocols) 

1) BAP treatment: The following reaction solution are prepared 
for 5-10 jug of poly A( + ) RNA 

ddHzO 7 4.3/il 

5x BAP buffer 20.0jU 1 

RNase inhibitor (40 U/jul) 2.7^1 

BAP (0.4 U/ Ml) 3.0ml 

Total 100.0//1 
Incubation for 30 min. at 37°C. 
Phenol/chloroform extraction x2 
Ethanol precipitation 

2) TAP treatment (decapping) 

ddHzO (+RNA) 75.3):/l 
5x TAP buffer 20.0m 1 
RNase inhibitor (40 U/m1) 2.7m 1 

BAP (0.4 U/mD 2.0m 1 



2 



Total ^ ""-""^ 

Incubation for 30 min. at 37°C. 
Phenol/chloroform extraction x2 
Ethanol precipitation 



3) RNA ligation 
ddHaO 

• Synthetic oligo-RNA (100 ng/;il) 4m1 
lOx Ligation buffer 10.0// 1 

25mMMgCl2 20.0^1 
24 mM ATP 2 . 1 M 1 

RNase inhibitor (40 U/mD 2.5m1 
T4 RNA ligase (50 U/jul) 5/zl 

50% PEG8000 50,^ 

Total 

Incubation for 3 hours at 16^: 
Phenol/chloroform extraction x2 
Ethanol precipitation 



100. Cm 1 



2 



^ ^ c) ^yd^i'ytfvi^ji 



mRNA CD 5 
CDNA 



cDNA75<^-^ft-C-*^>li:(i. t.L^#f*^. ^^b n^^c a - > i;i±. mRNAcOS" 

7«;-^l?1t5^i-^^^ ^fiS;y7-<-r-^fflv>^^7'v'f-7-extention?£^RACE?£{; 

zn.h<Dlfm^mmmr.. :ff^i-4ft^c0 cDNA ^^^^It^^ri-C-**/.*^. mRNA 

*^m^*,-&^'&i;«±. ^n^EiitiJ-e-tLTl^*^. ^tL*.nt±. mRNAc0 5'*SH-& 
RK^-Jd'^rfg'&Stt^^fc-e, mRNA<7)5'*^H^4-)£<-r* cDNA<7)^?r^'a--^^ 

5 '^JS ^ ^ tr mRNA ^D^^M^t^r. RT-PCR HJ:*)li*SL^n-^>i^-r^Ci:*^^ 



Gppp 
PPP 



AAAA 
AAAA 
AAAA 
AAAA 
AAAA 



AAAA 
AAAA 
AAAA 
AAAA 
AAAA 




Gppp : ^-V -yT'^iS, 



b'^'y-Stwct:^ mRNA <7) 5 '^iffig^^g^ ^ 

phosphate. OH : hydroxyl, AAAA : poly A 




Um(Dmmt RNase 
free T'a'iZt^Z^izmW. 



2) 



1 ) 



■ bacterial alkaline phosphatase (BAP) : TaKaRa 2110 

• RNase inhibitor (40U/mO : ioixt>tl{tPmmega^i<D'L<7)im^''C^'i>. 

■ -y J -f^ ■ uu^.}\'L.. (1 : 1 ) 

•tobacco acid pyrophosphatase (TAP) : 5:^4 0:^fifcT-ffl$it^. tfz^M^ 
J: 0 A¥1-4 (TAP HG) C t tBTtgT-*)*. 

• T4 RNA iigase : TaKaRa 2050 

• RTase (reverse transcriptase) : Superscript II (Gibco-BRL) 

• PGR kit : :totLt)tL(± PERKIN ELiVIERttO GeneAmp PGR kit «rfflV»T 
3) MmCDpgj 

• 5 XBAP^<7 7t- 

1 M Tris-HCl (pH 8.0) 250.0 Mi (500 mM) 

14 M 2 -mercapto ethanol 1.8/// (50 mM) 

ddHzO 248.2 M^ 

total 500.0 ]il 

■ 5XTAPA7 7r- 

0.5 M Sodium acetate (pH 5.5) 250.0 (250 mM) 

0.5M EDTA (pH8.0) S/ii (5mM) 

14 M 2-mercapto ethanol 1.8 (50 mM) 

ddHgO 243.2 /xt 

total 500.0 jui 

• 10Xligation>'<-7 7r- 

1 M Tris-HCl (pH 8.0) 250.0 (500 mM) 

14 M 2-mercapto ethanol 3.6 m/ (10 mM) 

ddHzO 246.4 

total 500.0 Mi 



1 ) BAP m% 



mRNA (D 5 'Jt^uS© U >iS5 



5~10Mg<^poiyA* RNAtCji^L. JiiTtO J: 9 (CSfGigj^^Hili-r'S 



ddHaO 74.3 nl 

5 XBAP A y 7 7- 20.0 m' 

RNase inhibitor (40 U/mO 2.7 Mi 

BAP (0.4U/Mt) 3.0 Mt 

total 100.0 Mi 



37'CT'30^5'^'f > + 



I 

^ ^ y _ J^ . ^ p p * AiiBd 4 2 Sl^^J iST-'^ 

2) TAPm 

ddHgO (-hRNA) 75.3 Mi 
5XTAP /^-y^T- 20.0 Mi 
RNase inhibitor (40 Uful) 2.7 fil 
TAP ( 20 U//xi) !:i^iL 

37 -C T'30^r«^ orSr^^-i-t^ 

3) RNA v 3 ^ 

^ ddHzO 

■^JiSc RNA ^ 'J ^ (100ng/Mi) 

lOXIigation VN'-v^T- 10 0 

25mMMgCi2 20.0 Mi 

24 mM ATP 2.1 /xi 

RNase inhibitor (40 U/^ J) 2.5 ^i 

T 4 RNA ligase (50 Ul^il) 5 nL 

50% P EG8000 50 ° 

1 6 °C T' 3 Btral -f > ^ - ^ 

200 Mi ^ ddH2o\ *n ^ 7 X y - ^l- • ^ P ° « ^ ^ 

70%x^y-^i'T'>*>^UI^ii'^^" 
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4 ) m 1 II cDNA <7)^^i:liM RNA (DP^i 



ddHgO 21 /tf 

y^-f V- (5pmol//i/) 2;// 

5 Xfirst strand v 7 t - (RTase -^#(75 1) <D) 1 0 jui 

0.1 M DTT 6 ^il 

5 mM dNTP 8 /il 

RNase inhibitor (40 1 fii 

RTase (Superscript 0) 2til 

total 50 /zi 
I 



I 

2 fil(n 0.5 M EDTA ^ADjIS 

^5nl<D0.^M NaOH ^iPA, eS.ICT 1 Utral-f si-^' 

i 

2Qnl(D IM Tris-HCI (pH 8.0) ^AQ^S 
I 

5 ) PGR 

Sm(D cDNA ^mmu^o 5 -^^CO^imiCfSffl U tz ^IS r-^j- ij n IZWfS-r 5 5 •fflllT'^ < ^ - t , giE^DWigSSe?!] 



ddHaO 52.4 /if 

r^-rv- (iopmoi///0 §1.6 /it 

3.3XM'>7r- (UHlzmn<Dt)<D) 30.0 fil 

25 M Mg(OAc)2 4.4 /it 

2.5 mM dNTP 8.0 /it 

DNA polymerase 2.0 /ii 

total 100.0 /it 
i 



tz pgr ^-<7DTm iZ-^t>^Tn^ri> 



m2m DNA ig»gB5iJ$t>tic^'a-r> ■5^1-5:^5* 49 



®BAP <Di^mm^-C^^^i>t:k<r) TAP MT'^^^ mRNA O 5'*^S^"b ^) ') >M 
;i>|it*?tLTLS d/^4!>, 7 x y - ;u • n d jjt ;ui,f(&tb 2 [ll^f o r, BAP 

(2)T v^-'i/A'f :t VJ±, T4 RNAligase<7)fgi<t«-ia#1-'&/j*, y Y-'y 3 >E!^' 

@T;U:* ';JD;!K^)>»ICJ: iJi^S mRNA *l?fe*L, PGR j3»t* 7 > ^-^ 5 >^'* 

®PCR lCt±^ 1 il cDNA (7)*^ 1 /20^fflv^-i>. J/^, 5', 3 'fJJ ^ v -f v - (-)<7)^. 
:^-f ^ 7'3 > b D-;l.^.£--f E< i T 1 09 PGR T-^S $ tt^±a»Sc7?^>' 

> K^q#ibix^:75>o;^ch #(±, PGR Ktl^lilSH::, ^^7. f K^^ v- ^fflv^T, 
2 HBO PGR ^tf 9. S/-:, f§?lft<7)/{'^4- v> C t ti^ ofifrT-ll^t LT(±, 

coJtlSBfi^iJ^'PGR igtif t^5iET-^^J:^(;i-;&. tT^j, 3'm-:fy ^-r-ii, 




t: (SK-N-MG) tJ^^) polyA+ RNA ^fflML. 'J 3> + 7 >i^y£t; J: 

f), mRNA<7)5'*ii*^SIScL/j. -^tl oligo-dT 7'^ -r- <k LT^ 1 II cDNA -^iS 

iEt--&^7^-7- (A) <h t h^v/ti'KMEftigT-l-a (EFi-«) {;#^6t)^2ffl 
«c07''7'f-7- (B,C) (^m.^'g-b-tirT-PCR S-?fo/j. ^^^m2 izyjii-. 
^ffi^tLiil^ftO cDNA WfM-^r^'D-^y^^LmSSfiFiJ^r^^L/jiiC^, 21^' 

n->, 2~-3tlKMv><)(7)7!)*3i'a-:/5||g$tL, W^mi)^^m%MLhi> k.:h t 
^(D-f^Xi)^, ^^ftmRNAt;S*1--6i'n->T-*)-5t#x.ib^x/^ (BIS). 
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"~" GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 
GAGCACTGTTGGCCTACTGG 



CTTTTTCGCAACGGGTTTGCCGCCAGAACACA 



CTT 



TlCGCAACGGGTTTGCCGCCAGAACACA 



CTTTTICGCAACGGGTTTGCCGCCAGAACACA 
CTTTTICGCAACGGGTTTGCCGCCAGAACACA 
CTTTTICGCAACGGGTTTGCCGCCAGAACACA 
CTTTTICGCAACGGGTTTGCCGCCAGAACACA 
CTTTtCGCAACGGGTTTGCCGCCAGAACACA 
CTTTTCGCAACGGGTTTGCCGCCAGAACACA 
CTTTCGCAACGGGTTTGCCGCCAGAACACA 
TTl lCGCAACGGGTTTGCCGCCAGAACACA 



3 3 EF1-g mRNA <7) 5 ■jfe^tO^aig 



.: #^5^®^": 1 ) Maruyama, K. & Sugano, S. : Gene, 138 : 171-174, 1994 

2) AUj-fO*, l=?f^* : II : 2491-2495, 1993 

3) s^* m, "^mm^: 9 >^<9mmmm rpcRaftfr^j m^mm, 

m m) ,41 : 603-607, 1996 
4 ) Shinshi, H. et al. : Biochemistry, 15 : 2185-2190, 1976 
5 ) Frohman, M. A. et al. : Proc. Natl. Acad. Sci. USA, 85 : 8998-9002, 1988 



